Induction of apoptosis following blunt chest trauma.
The cause for the high morbidity of blunt chest trauma is not fully understood. It is still unclear if and to what extent a second insult, e.g., apoptotic tissue damage initiated by the primary insult itself, may contribute to the development of serious complications. This study was done to elucidate whether a pulmonary contusion may induce programmed cell death. Sixty-four Wistar rats were evenly randomized to eight experimental groups: four sets were subjected to a standardized blast wave injury and sacrificed 6, 24, 48, and 72 h after the trauma; four groups served as controls for the same time points. Lung and liver samples were stained (H & E; TUNEL), and PMN infiltration was determined by myeloperoxidase (MPO) activity. Caspase 8 was analyzed by Western blot, and TNF-alpha plasma levels by ELISA. Postmortem examination revealed bilateral pulmonary contusion in trauma animals with higher (P < 0.05) numbers of apoptotic cells in lung but not in liver tissue as early as 6 h after the injury. This amount gradually increased and reached a maximum after 48 h: 6.8 +/- 1.1 apoptotic cells/hpf vs. 0.6 +/- 0.06 in controls. Chest trauma caused an increased expression of active caspase 8 in lung but not in liver tissue at 48 and 72 h. TNF-alpha plasma levels were not different. MPO activity in lung tissue of trauma animals increased (P < 0.05) after 6 h and peaked at 72 h. This study has provided the first evidence that apoptotic cell death in lung tissue is initiated following (experimental) pulmonary contusion. The exact mechanism remains, however, unclear and has to be elucidated further.